Synaptobrevin transmembrane domain dimerization-revisited.
Synaptobrevin is a membrane-spanning soluble N-ethyl maleimid-sensitive factor (NSF) attachment protein receptor (SNARE) protein of synaptic vesicles that is essential for neurotransmitter release. Various lines of evidence indicate that it exists alternatively as a monomer, as a homodimer, as a heterodimer with synaptophysin, or as a ternary complex with other SNAREs at the various stages of the synaptic vesicle cycle. Homodimerization of synaptobrevin was previously shown by different authors to depend on its single transmembrane segment, and the crucial residues forming the helix-helix interface have been mapped. Since another recent study challenged these results, we reinvestigated this issue. Here, we show that native synaptobrevin can be cross-linked in synaptic vesicle membranes to a homodimer by disulfide bond formation between cysteine residues of the transmembrane segment. Further, we demonstrate that determination of synaptobrevin transmembrane segment interactions in membranes or in detergent solution requires careful control of experimental conditions. Thus, our present results corroborate that homodimerization of synaptobrevin is mediated by its transmembrane segment.